but, in severe cases, were also observed on the ventricular side.
In addition to the valvular hemorrhages, other gross lesions found in 3 out of the 14 pigs included 1 case with arthritis, 1 with pleuritis, and 1 with a healed tail bite. Histologically, the hemorrhages were mainly localized to the spongiosa of the valves, often beneath the endocardium at the atrial side of the valves (Figs. 2, 3 ). They were all characterized by apparently undamaged erythrocytes and no evidence of erythrophagocytosis or hemosiderosis. In addition to these hemorrhages, inflammatory lesions were found in all of the affected valves. These inflammatory lesions varied in nature and degree but were mainly of 3 types. The first type was a vasculitis characterized by dilation of vessels, endothelial swelling and necrosis, and leukocytes in the vessel walls (Fig. 2 ). The second type of lesion was a focal or diffuse infiltration of leukocytes within or in the vicinity of hemorrhage (Figs. 2, 3). These less severe inflammatory lesions were localized mainly in the spongiosa of the valves, and in many of cases the endocardium covering the lesions seemed to be unaffected. In the third type of lesion, the inflammation was severe. The valve was swollen, with central necrosis of the spongiosa and with hemorrhages and formation of granulation tissue showing fibroblastic proliferation and newly formed, canalized capillaries ( Fig. 4 ). The covering endocardium on the atrial side was partly degenerated.
The bacteriologic investigation identified specific bacteria in the hemorrhagic foci of valves from 4 of the 6 pigs, name- The hemorrhages were mainly found in the LAV, which is known to be the most common site of valvular endocarditis in swine and humans. 6, 7, 13, 16 The localization of the early inflammatory lesions, mainly in the spongiosa of the valves, is in accordance with earlier findings and supports the conclusion that vegetative endocarditis may start as intravalvular inflammation, which then by extension affects the endocardium. 6, 10, 12 Why vegetative endocarditis tends to develop on the atrial side of AV valves in both humans and animals, like the hemorrhages found in this study, has not been explained. A factor that could contribute to this tendency is the anatomical structure of the AV valves. On the atrial side of the valve, the comparatively thick endocardium rests on connective tissue rich in elastic fibers. On the ventricular side, the endocardium is thinner and partly supported by a more dense connective tissue, which forms the basis for and continues as cordae tendinae 2, 10 (Figs. 2, 4) . This dense connective tissue, through its content of collagen fibers, is more solid and less flexible. It seems conceivable that the dense connective tissue forms a barrier that forces the inflammation within a valve toward the atrial chamber. The inflammation varied from vasculitis and tissue infiltration of leukocytes to necrosis with granulation tissue. The age of these primary lesions was estimated to be less than 1 day and up to a week or more. 9 The inflammatory process had started before slaughter, and the affected valves were less elastic and somewhat fragile.
The fact that erythrocyte destruction, erythrophagocytosis, and hemosiderosis were not observed indicates that the hemorrhages were fresh and had developed shortly before or during the slaughter procedure. The great fluctuations in blood pressure as a consequence of stress, stunning, and sudden massive bleeding (hypovolemic shock 4, 14 ) probably caused greater vascular strain than these altered valves could bear. Demonstration of an Erysipelothrix sp. and a Streptococcus sp. in 4 out of the 6 valves investigated is in accordance with the earlier reports that these bacteria are the most common cause of valvular endocarditis in the pig. 11, 15 The findings presented indicate that hemorrhages in the left atrioventricular valves of conventionally slaughtered pigs reveal an apparent early phase of valvular endocarditis and thus provide material suitable for morphological studies. Even if the material presented here is limited, the findings indicate that inflammation in a previously undamaged valve may start as vasculitis within the spongiosa of the valve.
sheep, and goat are less common but often result in severe neurologic disease, which follows invasion of the central nervous system. 5, 8, 10, 11 A 3-month old mixed-breed bull calf was presented to the Veterinary Medical Center at Michigan State University on August 24 with a history of being recumbent for 48 hours. Just prior to the onset of recumbency the owners reported the calf to be making repeated ''stretching'' or extension movements in the rear legs. After the onset of recumbency the calf made repeated attempts at rising with his front limbs, but an absence of movement was noted in the rear limbs. Prior to onset of clinical signs the calf had been on pasture with 30 other animals, and there was no history of an observed trauma. The calf had been treated with a vitamin E
